It is now fairly well established that the catecholamines and ATP stored in the adrenalmedullary chromaffin granules are released by exocytosis, a process involving fusion of the chrome-granule membrane to the external limiting membrane of the chromaffin cell and extrusion of the core. The proteins and the lipids of the granule membrane are not released, however, and it has been suggested on the basis of electron-micrographic evidence that the granule membrane breaks up into smaller vesicles after the granule contents have been released (Smith & Winkler, 1972) . We report here on changes in the structure of granules in vitro under conditions in which the catecholamine stores of the granule are depleted and we comment on these changes as they apply to current models of exocytosis.
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Bovine adrenal chromaffin granules were prepared essentially as described by Phillips (1973) . All granule preparations used for the light-scattering experiments were first filtered through Millipore or Sartorius membrane filters (450nm pore size) to remove mitochondria and granule aggregates (Formby et af., 1972) . Granules filtered through 300nm-pore filters produced qualitatively the same changes in light-scattering. Mitochondria] contamination, as judged by the activity of monoamine oxidase present, was very low. Filtration through a 45Onm-pore filter greatly decreased the intensity of light scattered by a mitochondria sample taken from the preparative density gradient, and the mitochondria which did pass through the filter showed very little change in light-scattering under the conditions used for these experiments.
When 2 0 0~1 of the granule suspension (protein concentration l-2mg/ml) in 0.3-0.4~-sucrose at 0°C was resuspended in 20ml of 0.3 M-sucros~lOrn-Hepes$ buffer, pH7.2, at 18-20°C, the intensity of the light scattered at the angles 30°, 45", and 135" (I,,,, Z45 and I,,,) decreased with time and finally stabilized after several hours (Fig. la) .
For any given granule preparation, the time-course of the change was independent of the presence of 2 m~-N a + or K+ ions in the sucrose, although it did proceed faster when 0.16~-KC1 was used as a solvent.
When the granules are rapidly diluted 50-100 times into 0.3 M-sucrose they lose 80 % of their ATP and catecholamine stores within 1 min; the remaining 20% is stable over the course of 1 h (Fig. lc) . Thus the loss of catecholamine and ATP is too rapid to account for the bulk of the change in light-scattering by itself, although it may be represented in the fast primary falling phase. When granules suspended in 0.3~-sucrose are rapidly diluted into 10mM-Hepes buffer, pH7.2, the granules lyse and release 99.8 % of the lowmolecular-weight components and most of the soluble protein (Fig. lc) . The membrane 'ghosts' appear electron-micrographically as hollow vesicles of a wide size range.
When the granules are resuspended in lorn-Hepes buffer, pH7.2, the scattering intensity and dissymmetry after the first 2-3min does not change with time. The complete angular light-scattering spectrum of the granules resuspended in 0.3 M-sucrose is approximately the same as that for the lysed granules in buffered water when both samples are re-examined after 18-24 h, which suggests that the granules resuspended in 0.3M-sucrose undergo structural changes similar to those produced by lysis, only more slowly.
The biochemical and morphological evidence suggests that the changes observed in light-scattering are due to changes in granule structure after the granules have lost their stores of small molecules. The angular spectrum of scattered light changed too rapidly to attempt to determine the change in size and shape of the particles directly by the Zimm method (Zimm, 1948 ; Geiduschek & Holtzer, 1958) . It was possible, however, to measure sphere, the only plausible models which are consistent with both the changes in lightscattering and the biochemical data are those in which the granules first lose their smallmolecular-weight contents and then either collapse into discs or vesiculate into a series of smaller hollow spheres (Table 1 ). The latter model is consistent with the electronmicroscopic findings which show that when the granules are rapidly diluted as for the light-scattering studies they tend to become smaller, lose their electron density and break up. The membranes form polyp-like structures and large numbers of small, free vesicles with electron-lucent centres appear.
These observations are also consistent with the electron-microscopic observations of the vesiculation of storage granules in vivo made by Douglas et al. (1969) on secretory granules of the posterior pituitary, by Heuser & Reese (1973) on synapticvesicles of the frog neuromuscular junction, and by Smith & Winkler (1972) on the adrenal medullary chromaffin granule, all of whom postulate that after exocytosis of the storage granule contents the granule membrane undergoes vesiculation into smaller hollow spheres as it is released from the 'presynaptic' membrane. Our data would suggest that, at least in the case of the chromaffin granules, this is a spontaneous process of the granule membrane, which follows release of the granule contents and is not necessarily dependent on the prior exocytotic fusion of the granule to the cell membrane.
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The myelin sheath is formed from an interaction between the glial cell and the nerve axon. The involvement of the glial cell has been recognised for a long time (Geren, 1954; Robertson, 1955) . The nerve probably also participates in myelin formation because only certain nerves in a population are selected out to be myelinated (Webster et al., 1973) . The complexity of the nerve-glial interaction is realised more clearly when one considers that the internodal length and thickness of the sheath are related to the axon dimensions and that during growth the sheath must expand to accommodate an enlarging axon (Peters, 1970) .
The present study was designed to look at the possible contributions of Schwann cells and neurons to the metabolic turnover of myelin constituents which would be expected to occur throughout life (Dawson, 1973) . The peripheral nervous system was chosen for this study, although studies on turnover of myelin have largely employed centralnervous-system tissue. The tremendous length of peripheral-nervous-system fibres was exploited to study themetabolism taking placein the neurons, includingaxonal transport, separately from the metabolism occurring along the fibre. The peripheral nervous system is advantageous for radioautographic investigations because of the simple glial-myelin sheath relationship and the larger dimensions of the axon and myelin compared with central-nervous-system tissue (Hendelman & Bunge, 1969; Rawlins, 1973) .
Micro-injections were used in vivo to introduce tritiated choline or a precursor of phosphatidylcholine into the sciatic nerve (Hall & Gregson, 1971 ) and the dorsal root ganglion(Abeetal., 1973)respectively. Analysis ofthetissuearound thesites ofinjections in the nerve fibre revealed that phosphatidylcholine synthesis occurred locally. Similarly, injection into the dorsal root ganglion produced maximal incorporation of choline into phosphatidylcholine in the ganglion itself and not in surrounding tissue. These findings validate the use of micro-injections to investigate the metabolism of neurons and glia in the living animal.
Frogs and mice were used for experiments requiring injection into the sciatic nerve. At various times (from 1 h to 15 days) after the injections animals were killed and the nerve was removed for radioautography analysis. Water-soluble label was removed during the preparation of the tissue for microscopy and the radioactivity remaining was largely due to labelled phosphatidylcholine. Both light-and electron-microscopic radioautograms revealed that the earliest labelling occurred mainly in Schwann-cell cytoplasm and in outer regions of the myelin sheath. At later times the label had moved more into the myelin at the expense of the Schwann cell. No label (or very little) was ever found in the axon. These results suggest that phosphatidylcholine was formed in the Schwann cell, presumably in the endoplasmic reticulum (Miller & Dawson, 1972) . It was subsequently transported into the myelin sheath. The equilibration of label throughout the myelin
